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ABSTRACT
Rhagoletis cerasi L. is the main pest of sweet cherry and sour cherry orchards , whose attack may decrease the 
quality of fruits in a high percentage. The experiment took place in two locations from Cluj-Napoca city. During 2 
experimental years we observed the population
dynamics of European cherry fruit fly. In the year 2013 adults emergence took place on May 25. 
The maximum level of population was reached in June 10 in untreated orchard, respectively on the 24th of June in 
the case of chemically treated orchard. In 2014 the first captures were recorded on May 21 and the peak flight 
was achieved in untreated orchard on June 3 and June 17 in the orchard were chemical treatments where  applied. 
The total flight period of adults ranged on an interval of 36-51 days in the year 2013 and 48-51 days in 2014.
Keywords: European cherry fruit fly, dynamics population, yellow traps, Rhageletis cerasi L.
INTRODUCTION
Rhagoletis cerasi L. is considered to be the 
main pest of  sweet cherry and sour cherry 
plantations. The attack of this pest may diminish 
the harvest up to 60% (Perju and Serban, 1996).
European cherry fruit fly is a univoltine species that overwinters as a pupae, a few cm underground. In 
spring from pupal stage with pink eyes and up to 
the emergence of first adults are required 14-
16 days. The emergence of first adults usually 
is recorded in the second decade of May 
(Ozdem and Kilincer, (2005), depending on 
location and climatic characteristics of the year (Croitoru et al., 2014). The flight of flies ranges 
between 35-75 days (Kovanci and Kovanci, 
1999b; Stamenkovic et al., 1996). After about 
two weeks from emergence, when fruits are at 
the stage of colour change, turning from green to 
yellow, copulation and ovipozition occur (Boller 
and Prokopy, 1976).
For protection of orchards against this pest it 
is recommended the application of at least two or 
three chemical treatments (Olszak and Maciesiak, 
2004). Due to ecotoxicity produced by chemicals, 
European Union already restricted in Germany a range of insecticides  used for controlling of 
this pest (Daniel, 2009). Further the concept of 
integrated pests management is the best solution 
in terms of technology and a first step towards 
realizing the concept of environmental protection 
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or sustainability. It is also the only one that can 
help improve and maintain the health of our 
environment. To implement this concept it is 
required a high level of knowledge on bioecology 
of pest and as well about useful entomofauna from 
the area (Herea, 2011). Studies on the biology and 
population dynamics of Rhagoletis cerasi were 
conducted both in our country (Coneru, 2009; 
Chireceanu, 2008) and abroad (Stamenković, 
2012; Kovanci and Kovanci, 2006a; Kovanci and 
Kovanci, 2006b).
The purpose of this paper is to study the 
dynamics population of European cherry fruit fly 
in plantations from Cluj-Napoca area, in order 
to apply a more reduced number of chemical 
treatments.
MATERIALS AND METHODS   
The experiment took place during the 
years 2013 and 2014. Observations on adults 
flight dynamics were made in order to assess 
the population density of European cherry fruit 
fly. Research was carried out in 2 cherry plantations 
Cluj-Napoca city, Romania. The distance 
between the two plantations consisted in 
50 m. The technologies applied where diffe-
rent. Location 1 consisted in a plantation 
where no  intervention through agrotechnical 
or chemical methods in controlling pests 
were made.  Second location consisted in an 
orchard where chemical treatments were 
applied (including 2 treatments for controlling of 
European cherry fruit fly).
The monitoring of adults flight  was 
made with the aid of yellow sticky  panels 
(marked in the tables with M), yellow traps in 
which we added baits with different variants 
of  attractant sexual pheromone (marked in 
the tables with F1, F2, F3, F4 and F5). 
In 2014 we added variants in which the 
pheromonal baits were placed on white sticky 
panels (marked in tables with V1, V2, V3, V4 
and V5). The material used was provided by the 
Institute for Research in Chemistry “Raluca Ripan, 
Cluj-Napoca. 
For data interpretation we used total number of 
catches recorded by all the types of  traps. The 
functionality of pheromone formulations will 
be the theme of another  publication.      
In 2013 in May 20th a total number of 67 
traps have been placed. 19 traps were installed 
in untreated orchard respectively 47 pieces 
in orchard where chemical treatments were 
applied. The traps were placed in order to cover the 
entire surface of each location.  Removal of the 
experiment took place on July 4th in untreated 
orchard and on July 18 in the orchard where they 
applied chemical treatments.
In 2014, the number of traps placed in first 
location was 33 and the number of placed traps 
in chemically treated orchard was 55 pieces. 
Installation of the experiment this year took 
place in May 14. Monitoring activity ended in July 
8 in untreated orchard respectively in July 10 in 
chemically treated orchard.
The traps were placed at an approximate 
height of 1,5-1, 8 m, on the southern part of the 
canopy as Remund and Boller, (1983) sugested. 
Observations on traps were made twice 
a week for  both  orchards,  through  counting of 
catches on each panel, and by difference we 
obtained the number of catches  for each interval, 
between two successive observations. In order to 
compare the populations of the two locations we 
calculated the average number of captures / trap. 
In each orchard, at  harvesting we examined the 
frequency of  fruits damaged by Rhagoletis cerasi 
L.
RESULTS AND DISCUSSION   
In 2013 the first flyes of species Rhagoletis 
cerasi L. emerged in the last decade of May for 
both monitored orchards. The last captured adults 
in untreated orchard were recorded on 1 July, and 
in chemical treated orchard in 15 July. The total 
number of adults captured was 430 individuals in 
first location  and 1146 individuals in the second 
location.
Average number of catches recorded on a trap 
for the untreated orchard was 22.6 adults / trap 
(Tab. 1.) while in the chemically treated orchard 
we registered 23.9 adults / trap (Tab. 2.).
Although the average number of catches/
trap in chemically treated orchard is similar to the 
untreated orchard, while checking the frequency 
of attacked fruits we found a noticeable difference 
between the two locations. The frequency of 
attacked fruits registered in untreated plantation 
ranged between 37% and 46% (depending on 
variety). Due to chemical treatments, especially 
of the two treatments in the adult flight period, 
when it was used systemic insecticides, frequency 
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of damaged fruits was very low (few fruits were 
attacked sporadically) allowing even export of a 
quantity of cherry harvest. Systemic insecticides 
certainly had effect on embryonic development of 
Rhagoletis cerasi.
 The peak of Rhagoletis cerasi flight in 
untreated orchard, for the year 2013, is presented 
in (Fig. 1.).  
The flight was distributed on a span of 36 
days. The intensity of flight increased about 
a week after emergence (as of June 3). The 
maximum population was registered  about 
two weeks after emergence. Between 7 and 
10 June we registered 108 catches. From the 
presented data we can observe that between 
3-20 June the number of captures was 391 adults, 
representing about 90% of the total catches.
In (Fig. 2.) we can observe the curve flight 
in chemically treated orchard. In this location 
the adults flight spread over a period of 51 days, 
period of flight similar as in Stamenkovic et al. 
(1996) research. Within this interval, from 10 June 
to 12 July were captured 1087 adults, representing 
95% of total annual catches. The flight period 
is determined both by the biological reserve of 
species and the environmental conditions of the 
Tab. 1. Number of captures registered in untreated orchard, 2013
Date/Variant F1 F2 F3 F4 F5 M Total
25.05 0 0 0 0 1 2 3
29.05 1 0 0 0 3 4 8
3.06 1 2 1 0 9 10 23
7.06 2 1 2 1 18 50 74
10.06 18 15 15 10 14 36 108
13.06 33 10 7 3 26 17 96
17.06 16 6 3 3 6 10 44
20.06 10 6 8 1 8 13 46
24.06 5 2 1 0 4 3 15
27.06 3 2 1 0 2 4 12
1.07 1 0 0 0 0 0 1
4.07 0 0 0 0 0 0 0
Total captures 90 44 38 18 91 149 430
No. Traps 2 2 2 2 5 6 19
Average/trap 45 22 19 9 18.2 24.8 22,6
   Fig. 1. Flight curve of Rhagoletis cerasi L. species in untreated orchard, Cluj, 2013
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area (Boller and Prokopy, 1976). In this plantation 
flight intensified after about two weeks, starting 
from June 7. In the orchard where chemical 
treatments where applied, the maximum flight 
curve was recorded after about a month. The 
number of adults captured between June 17 and 
June 20 was 214.
In the year 2014 the flight of Rhagoletis cerasi 
L. started on 21 May. Similar results were obtained 
in west side of Romania by Mincă (2011) and the 
southern part of Romania by Chireceanu (2008).
 The total of specimens captured in untreated 
plantation was 434 individuals, with an average of 
13.15 adults / trap (Tab. 3.). The level of captures 
on traps ranged between 3.6 and 28 adults / trap.
Comparing the average catches / trap between 
the two experimental years, it is noted that this 
year the average is lower by 11.45 captured adults 
Tab.2. Number of captures registered in chemically treated orchard, 2013
Date/Variant F1 F2 F3 F4 F5 M Total
25.05 0 1 0 0 0 1 2
29.05 1 0 0 0 0 4 5
3.06 1 1 1 2 3 7 15
7.06 3 0 3 2 3 10 21
10.06 6 16 14 5 26 43 110
13.06 17 12 4 8 31 24 96
17.06 27 5 14 3 31 41 121
20.06 14 6 3 5 40 56 124
24.06 45 7 5 18 50 89 214
27.06 12 0 6 2 33 30 83
1.07 8 1 4 7 28 65 113
4.07 5 1 10 3 40 27 86
8.07 3 1 9 3 25 28 69
12.07 5 4 9 1 26 26 71
15.07 1 2 3 0 5 5 16
18.07 0 0 0 0 0 0 0
Total captures 148 57 85 59 341 456 1146
No. traps 5 5 5 4 13 16 48
Average/trap 19.6 11.4 17 14.75 26.23 28.5 23,9
      Fig. 2. Flight curve of Rhagoletis cerasi L. species in treated orchard, Cluj, 2013
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per trap from last year (a decrease of 41.8%). It 
may be that the situation is determined by the 
heavy rains fell between 1 May- May 5 and also 
between May 14-May 18. In this period there 
were days with precipitation of 29.9 mm and 
excessive humidity. In the specialized literature it 
is mentioned that this type  of wheader can induce 
a high rate of mortality to pupae development (Boller, 1966).
Flight curve of flight peak of Rhagoletis cerasi 
L. species in untreated orchard, in year 2014, is 
presented in (Fig. 3.).  Adults flight period extended 
over a period of 48 days, with 12 days larger, 
compared to the year 2013. Maximum density of 
adults in untreated orchard was reached on June 
3 when there were 118 specimens captured. It 
can be seen that during the period May 30 to July 
17 were captured 376 adults, representing about 
87% of the total catch.
In treated orchard as in the previous location, 
adults flight begun on May 21. During the second 
year of monitoring in the orchard where chemical 
treatments were applied, the total number of 
captured adults was 552 (Tab. 2.). In this location 
Tab. 3. Number of captures registered in untreated orchard, 2014
Date/Variant F1 V1 F2 V2 F3 V3 F4 V4 F5 V5 M Total
21.05 0 0 0 0 0 0 0 0 0 0 2 2
30.05 1 2 14 0 5 2 2 3 8 2 12 51
3.06 26 6 24 5 17 2 20 4 3 3 8 118
6.06 2 4 14 4 12 3 17 0 5 1 10 72
10.06 22 3 5 4 1 0 14 3 1 2 11 66
13.06 15 0 7 2 3 2 5 0 2 2 6 44
17.06 6 2 4 0 1 0 1 0 2 2 7 25
20.06 3 2 2 0 0 0 0 0 0 0 1 8
24.06 0 0 0 0 0 0 1 0 0 0 0 1
27.06 6 1 4 0 2 1 2 0 5 1 3 25
1.07 2 2 3 0 2 1 2 1 0 0 5 18
4.07 1 0 0 1 0 0 1 0 0 0 1 4
8.07 0 0 0 0 0 0 0 0 0 0 0 0
Total captures 84 22 77 16 43 11 65 11 26 13 66 434 
No. traps 3 3 3 3 3 3 3 3 3 3 3 33
Average/trap 28 7.3 25,6 5,3 14,3 3,6 21,66 3,6 8,6 4,3 22 13,15
 Fig. 3. Flight curve of Rhagoletis cerasi L. species in untreated orchard, Cluj, 2014
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the average number of catches was 10.03 adults / 
trap with 3.12 individuals fewer than in untreated 
orchard. A trap recorded between 2.8 and 25.8 
adults / trap. Comparing the average catches 
from this year with the ones of last year, there 
was a decrease of 12.87 adults / trap (a decrease 
of 58.03%). Population decrease compared to 
the previous year is due to chemical treatments 
performed and as we showed in last year frequency 
of attacked fruit was insignificant. However, the 
number of catches is still considered high. As an 
explanation for this situation is the fact that the 
two orchards are situated at a distance of about 50 
meters, and the data in the literature states that 
European cherry fruit fly can migrate on a distance 
of over 100 m (Boller, 1969 cited by Stamenković1 
et al., 2012).
As in the previous year, this year, the frequency 
of attacked fruits in chemically treated orchard 
was approximately 1% (insecticides used were again from systemic group and induced larval 
mortality in the population, after emergence). In 
untreated orchard the frequency of infested fruit 
ranged between 32% and 41%.
Tab.4. Number of captures registered in chemically treated orchard, 2014
Date/Variant F1 V1 F2 V2 F3 V3 F4 V4 F5 V5 M Total
21.05 0 0 0 0 0 0 0 0 0 0 2 2
30.05 0 0 0 0 0 0 0 0 0 0 0 0
3.06 0 0 1 1 2 0 1 0 0 0 0 5
6.06 0 0 0 0 0 0 0 0 0 0 0 0
10.06 12 1 6 1 2 1 3 0 2 3 2 33
13.06 23 6 23 3 23 0 11 5 18 3 7 122
17.06 27 12 11 7 12 1 4 19 7 1 24 125
20.06 26 5 14 4 8 5 9 4 19 4 11 108
24.06 11 2 4 4 4 1 3 1 8 1 4 43
27.06 21 1 8 0 5 4 0 8 9 4 11 71
1.07 6 1 2 0 5 1 2 4 4 2 5 32
4.07 2 1 0 1 1 0 1 1 0 1 1 9
8.07 1 0 0 0 1 0 0 0 0 0 0 2
Total captures 129 29 69 21 62 14 34 42 67 19 66 552
No. traps 5 5 5 5 5 5 5 5 5 5 5 55
Average/trap 25,8 5,8 13,8 4,2 12,4 2,8 6,8 8,4 13,4 3,8 13,2 10,03
      Fig. 4. Flight curve of Rhagoletis cerasi L. species in treated orchard, Cluj, 2014
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The curve flight of Rhagoletis cerasi species, in 
2014, in treated orchard, is shown in (Fig. 4.). In 
this location the adult flight span lasted 51 days 
(like last year), being  with only three days larger 
than the previous location. It is noted that in the 
first two weeks, the activity of flight was reduced 
and it intensified from June 9. In chemically treated orchard the maximum level of catches 
was recorded during the period June 13 to 17, 
with a total of 125 adults captured, but are found 
throughout this period the number of captures is 
substantially equal. Also it can be seen that the 
interval June 13 to 20 were registered 355 capture, 
representing 64.3% of total annual catches.
From the data presented, it is found that in 
untreated orchard, the maximum flight curve in 
both experimental years was reached faster (with 
about 2 weeks) due to expositions of plantations (Kovanci and Kovanci, 2006b). Untreated orchard 
is located on a southern slope and the chemically 
treated orchard is situated on a flat land with light 
wane, so the amount of active degrees, necessary 
for the developement of pupal stage was achived 
much faster on the southern slope, due to the 
longer time of exposure to solar radiation. 
CONCLUSION 
1 In the Cluj-Napoca area, the emergence of 
Rhagoletis cerasi L. Adults, takes place in the last 
decade of May. 
2 Adult flight period is spread over a range 
between 36 and 51 days, depending on the climatic 
conditions of the year. 
3 The most intense period of flight was reached 
after 2-4 weeks after emergence, this element is 
influenced by the exposition of cherry plantation. 
4. Springs rich in precipitation in the pre-flight 
period, reduce numerical density of population by 
inducing a high mortality in pupae with pink eye. 
5 Colored pannels can be used successfully 
in monitoring of numerical density of population 
and in warning of chemical treatments.
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